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an increased speech defect. This latter case should have been subjected only to a local excision of abnormal parietal cortex rather than to total ablation of the hemisphere. These were early mistakes which should not occur again.
Illustrative case.-The following is an example of what may be expected of total hemispherectomy in a reasonably intelligent, though sub-normal, infantile hemiplegic.
The patient, a girl aged 20, was fortunate in having an admirable mother who cared so well for her daughter that she was able to do a job of work as a packer in a factory in spite of frequent generalized epilepsy. The patient, if left to herself was dirty, untidy, unable to care for herself properly and would masturbate openly before the family. She was difficult, argumentative and irritable at home. Bereft of her mother's aid she would soon have been admitted to an institution where she would have remained for life.
Hemispherectomy produced no change in the spastic paralysis of the hand, but improved the leg to an extent that was proved by the lack of need for constant repairs to the sole of the shoe on the affected side.
Epilepsy was abolished; her bad temper disappeared; she became clean in her habits and no longer masturbated publicly. She continued to be employable and wage earning. Later she married and is now able to care adequately for herself, her husband and her flatlet. She is virtually unaware of her hemianopia, a left homonymous defect.
In the younger children much more time must elapse before a true assessment of educational progress can be made, but the opinion of the parents leaves no doubt in our minds that they present far simpler problems in the home than they did befort operation. One unfortunate woman indeed has produced a second hemiplegic infant whom she brought to hospital aged 6 months asking for hemispherectomy as it had proved so satisfactory in her elder boy.
The work described here should be regarded as a collective effort on the part of the panel, of which I have been the surgeon. TUBERCULOUS bacilluria may be defined as the finding of the organisms in the urine in the absence of either radiographic or cystoscopic evidence of tuberculosis. This may be somewhat arbitrary, but it is necessary to start from some fixed point. I have deliberately excluded post-operative bacilluria as this presents quite a different problem.
Patients with tuberculous bacilluria fall into three categories: (1) Accidental findings during routine microscopic exafnination of the urine.
(2) Successful search for organisms in the urine of patients being treated in a sanatorium for phthisis or bone-joint tuberculosis.
(3) Successful search in the urine of young individuals with minor urinary symptoms. The third is undoubtedly the mpst important group. It is, of course, impossible to consider tuberculous bacilluria except in relation to the main problem of renal tuberculosis. Similarly, renal tuberculosis cannot be considered by itself, but only in relation to tuberculosis regarded as a constitutional disease.
The following observations are the result of investigations carried out by a small group of us at Wrightington Sanatorium, where I have charge of a genito-urinary unit of thirty beds. The classification we use (with minor modifications) is that suggested by Jacobs:
(1) Early minimal lesion of renal parenchyma.
(2) Unilateral renal lesion with cystitis and nephrectomy or partial nephrectomy.
(3) Bilateral renal lesion with cystitis and nephrectomy, or partial nephrectomy, of the worse kidney.
(4) Cystitis and involvement of the remaining kidney after nephrectomy.
(5) Major bilateral disease. For many years it has been recognized that tubercle bacilli may be found in the urines of patients showing neither the symptoms nor other indications of renal tuberculosis. In these paticnts, however, there is always an active focus of tuberculosis outside the urinary tract. This observation led Wildboltz and others to postulate the passage of tubercle bacilli through a normal kidney. This view is incorrect and the work of Medlar (1932), Band (1948) and others has shown beyond question that the presence of tubercle bacilli in the urine indicates a focal lesion in one or both kidneys, with the proviso that occasionally the tuberculous focus may be in the prostate or seminal vesicles.
In Medlar's classical work, carried out in 1926, 100,000 serial sections were cut from the kidneys of 30 patients dying from pulmonary tuberculosis. The majority (75%) of these kidneys revealed microscopic lesions, 75 % of which were situated in the cortex. Similarly, Medlar found microscooic scars, again usually found in the cortex, and concluded that these were healed tuberculous lesions. It is not unlikely that many of us have healed renal scars in exactly the same way as many normal individuals exhibit healed phthisis.
Again, Band has demonstrated that bacilluria occurred in over 20 % of 300 patients suffering from extrarenal tuberculosis, and, of 27 fatal cases, bilateral microscopic renal tuberculous lesions were found in the cortex in 22. Thomas and Kinsella (19 4 ' showed that in 650 sanatorium patients, whose urines were periodically investigated over a period of years, almost 40 % had a positive urine, though not necessarily constantly so. Harris's work (1 30) with bone and joint tuberculosis of childhood also demonstrated the transient nature of the bacilluria. PATHOLOGY On inspection of the cut surface of the kidney no abnormality can be seen; but microscopic examination of the cortex may reveal minute lesions ranging from the mononuclear or epithelioid tubercIe to the follicle showing caseation and giant-cell formation. These early lesions are found generally in the glomeruli or sometimes in the capillaries between the convoluted tubules.
There are, I believe, two pathological types responsible for pre-clinical or sub-clinical renal tuberculosis. The first might be described as the Medlar microscopic focus, while in the second the Medlar focus has developed into a small cortical abscess.
The first type either heals without treatment or else the urine becomes sterile as soon as treatment is instituted. In the second, more advanced stage, the urine may remain positive in spite of antibiotics.
To summarize the position-(i) The infection is blood-borne.
(ii) Cortical lesions are the most frequent.
(iii) Cortical lesions frequently heal.
(iv) The infection is often bilateral.
(v) Tubercle bacilli in the urine indicate tuberculosis of the kidney.
INCIDENCE
As already mentioned, a tuberculous bacilluria occurred in over 20% of Band's series of 300 extrarenal lesions. Table I shows the number of patients with a subclinical lesion in relation to the five groups of renal tuberculosis in my own series of patients. 
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Total 156 It is difficult, if not impossible, to estimate the numbers of patients who have undetected bacilluria, and whose tiny cortical lesions heal without clinician or patient being any the wiser.
Harris's demonstration of transient bacilluria in tuberculous bone and joint lesions in childhood amply confirms the fact that the Medlar focus must frequently heal. (Renal tuberculosis is, of course, rare in childhood.) SEARCH FOR TUBERCLE BACILLI IN THE URINE My colleague, Dr. C. A. St. Hill, has carried out exhaustive experiments to ascertain the most reliable method of proving the presence of tubercle bacilli in the urine. The urine of each patient in the genito-urinary unit at Wrightington Sanatorium is examined at six-weekly intervals. Catheter specimens were discarded as it was found to be extremely difficult to eliminate secondary contaminants. (Catheter specimens were assayed to cppe with the possibility that the sodium hydroxide, needed to destroy contaminating organisms, might reduce the number of positive results by its toxic or lethal action on the tubercle bacilli themselves.)
The technique is as follows:
The total twenty-four-hour specimen is allowed to stand for forty-eight hours, after which the whole of the thick deposit is withdrawn. An equal volume of urine lying immediately above the deposit is also withdrawn into a separate container. These two specimens are centrifAged, the deposits treated with sodium hydroxide and neutralized. The resultant mixtures are divided into two parts. One half of each is inoculated on to owt Lowenstein-Jensen slopes and the other half of one of them inoculated into two guinea-pigs. The early morning specimen is treated in a similar manner (Fig. 1) . It is obvious that it is in those laboratories where an especial interest is taken in tuberculosis that the greatest number of positive findings are to be expected. Dr. St. Hill's impression is that the larger the volume of urine centrifuged, the more accurate are the findings. He is now using a large centrifuge which spins about 800-1,000 c.c. of urine.
SYMPTOMS
Although the condition may be truly preor sub-clinical, symptoms, however trivial and transient, are often present. A medical student with the solitary symptom of dysuria and a colleague with an attack of acute pyelitis lasting a few days, were both found to have tubercle bacilli in the urine.
A premonitory albuminuria sometimes occurs and a persistent B. coli bacilluria is a frequent finding. Lethargy and increasing loss of stamina may not be specifically complained of by the patient, but he will notice their disappearance and will experience a sense of well-being when treatment is commenced.
The lesson to be learned from all this is that every young adult with persistent mild urinary symptoms must be suspected of tuberculosis and thoroughly investigated.
In our series the following symptoms were noted: 
TREATMENT Every patient with a tuberculous bacilluria should have the full course of treatment as for renal tuberculosis. It is impossible to predict the case which will heal spontaneously, and, in any event, the treatment may "scotch" the primary focus as well. Perhaps in years to come these patients will not come back with tuberculosis elsewhere as they did so frequently in the pre-antibiotic era. An efficient course of treatment is the best insurance against future tuberculosis either renal or elsewhere.
The course we have been using at Wrightington is shown in Fig. 2 . By giving streptomycin intermittently not only are toxic manifestations less frequent, but fewer resistant strains appear. BPAS presents a considerable advance on PAS itself. My co-worker, Mr. J. G. Gow, has shown that this calcium salt of N. Benzoyl PAS is tasteless, is non-toxic and is just as effective as PAS. So many patients are troubled with nausea, vomiting and anorexia when taking PAS that we have found the calcium salt a boon. We have not yet reached a final conclusion regarding the dosage of isoniazid. It should certainly be given at the same time as streptomycin, but whether it should be given intermittently ( the rapidly developing resistant strains) has not been decided. Fig. 3 shows the method we intend to employ for the next twelve months period: PROGNOSIS In children with tuberculous bacilluria and in some adults the condition apparently healed spontaneously in the pre-antibiotic era. In a significant number of adult patients, however, tuberculous bacilluria progressed to an overt renal lesion.
At least ten years must pass before a real assessment of the results is possible, but there does appear to be some evidence that these patients progress more satisfactorily now than in the past. This is supported by the fact that repeated examinations of the urine reveal no organisms after the commencement of treatment in 26 out of 44 patients. As already mentioned, it is also to be hoped that subsequent tuberculous lesions elsewhere may be prevented. When tuberculous bacilluria has been diagnosed we should institute a full six-months' regime, preferably in a sanatorium. It is in this type of lesion that antibiotic therapy holds out the greatest hope, and perhaps may afford an example of preventive medicine at its best. 
